1,25-Dihydroxyvitamin D(3) prevents puromycin aminonucleoside-induced apoptosis of glomerular podocytes by activating the phosphatidylinositol 3-kinase/Akt-signaling pathway.
Accumulating evidence suggests that vitamin D and its analogs reduce proteinuria and slow the decline in kidney function in chronic kidney disease. Given a rich literature identifying podocyte apoptosis as an early step in the pathophysiological progression to proteinuria and glomerulosclerosis, we hypothesized that vitamin D protects podocytes from undergoing apoptosis. A rat model of podocyte apoptosis was created by a single intravenous injection of 100 mg x kg(-1) puromycin aminonucleoside (PAN) and received either solvent or 1,25(OH)(2)D(3) treatment. Proteinuria, podocyte apoptosis, the expression of nephrin protein and mRNA, TGF-beta/Smad and phosphatidylinositol 3-kinase (PI3K)/Akt-signaling pathway were evaluated, respectively. PAN induced massive proteinuria, serum creatinine elevation and podocyte apoptosis in PAN nephropathy rats, which was associated with the loss of nephrin, an adhesion molecule specific for the glomerular slit and the reduced of p-Akt/Akt ratio. Moreover, PAN induced foot process retraction, redistribution of nephrin and the activation of TGF-beta/Smad-signaling pathway. Compared with PAN nephropathy rats, 1,25(OH)(2)D(3) significantly prevented loss of nephrin, foot process retraction and podocyte apoptosis by stimulating Akt phosphorylation and suppressing TGF-beta/Smad-signaling pathway. 1,25(OH)(2)D(3) reduced the PAN-induced podocyte apoptosis and loss of nephrin in PAN nephropathy rat. The anti-apoptotic effects of 1,25(OH)(2)D(3 )on podocytes may be partly attributable to activation of a PI3K/Akt survival pathway.